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496a Tuesday, February 28, 2012protein assay systems ([2] and references therein) and show promise for direct
monitoring of lipid protein transfer activities within the cellular milieu in the
visible light range.
[Support: NIH/NIGMS GM45928, Hormel Foundation; Russian Foundation
for Basic Research 09-04-00313]
[1] Boldyrev, I.A., X. Zhai, M.M. Momsen, H.L. Brockman, R.E. Brown, and
J.G. Molotkovsky. 2007. New BODIPY lipid probes for fluorescence studies of
membranes. J. Lipid Res. 48: 1518-1532.
[2] Mattjus, P., J. G. Molotkovsky, J.M. Smaby, R.E. Brown. 1999. A fluores-
cence resonance energy transfer approach for monitoring protein-mediated gly-
colipid transfer between vesicle membranes. Anal. Biochem. 268: 297-304.
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The cell membrane is in essence an integral lipid bilayer decorated by proteins
and carbohydrates. It separates the interior of a cell from the exterior environ-
ment and serves as a permeable barrier by control over the passage of large
molecules and ions in and out of the cell. Thus, lipid membrane integrity is es-
sential for the function of the cell. Research studies have shown that a family of
PEO-PPO-PEO triblock copolymers actively interacts with lipid membranes
but can have opposite effects on membrane integrity - they can behave either
as membrane sealants in the sealing of structurally compromised cell mem-
branes, or as permeabilizers to promote drug intake for multidrug-resistant can-
cer cells. It is intriguing that these seemingly opposite biological effects come
from the same family of copolymers. However, no clear relationships between
the architecture and bioactivities of the copolymers have been established due
to the lack of thorough understanding of the molecular mechanism of polymer-
cell membrane interactions. Here, we elucidate that the overall hydrophobicity
of the copolymers plays an important role in determining its ability to disrupt or
preserve the integrity of lipid membranes. To test the universal effect of poly-
mer hydrophobicity on their mode of membrane interaction, we have further
examined polymer-lipid membrane interactions using a new series of copoly-
mers, polyMPC-PPO-polyMPC. We discovered that this family of copolymers
exhibits a similar interaction trend to PEO-PPO-PEO copolymers. As polyMPC
does not share any common chemical features with PEO except that it is also
hydrophilic - in fact, it is much more hydrophilic than PEO, we propose that
it is the overall hydrophobicity of the polymer, rather than the exact chemical
structure of the constituent blocks, that drives the transition of the polymer from
being a membrane permeabilizer to a membrane sealant.
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Pulmonary surfactant (PS) is a lipid-protein mixture lining the alveolar air-
water interface. By lowering surface tension, PS stabilizes the respiratory sur-
face, thereby impeding alveolar collapse. Lack or alterations of PS properties
are associated with acute lung injury (ALI). Sevoflurane is widely used in med-
ical practice; however, some adverse properties were described in the lung
function and PS [1,2]. The hypothesis of this study is that Sevoflurane affects
native PS (NPS) system, which may contribute to ALI during anesthesia. In the
present work, we have analyzed the functional, structural, and thermodynamic
properties of NPS and its membranes reconstituted from the organic lipid ex-
tract (EPS) upon exposure to Sevoflurane. The compression-expansion proper-
ties of NPS films exposed to Sevoflurane were analyzed in a captive bubble
surfactometer (CBS) as well as the effects of the anesthetic on the thermotropic
properties of NPS and EPS membranes.
Q-Static and dynamic cycles of NPS films were strongly affected upon expo-
sure to Sevoflurane, which diminished the ability of the films to reach very
low surface tension during compression. However, the equilibrium surface
tension after adsorption and the maximum surface tension at the end of the ex-pansion moieties of cycling isotherms were not affected by the presence of Sev-
oflurane. Spectroscopic analysis of surfactant complexes doped with
LAURDAN or diphenylhexatriene indicate fluidification of EPS membranes
upon exposure to Sevoflurane at room temperature. DSC experiments indicated
that Sevoflurane induces a decrease of Tm and DH associated with the main
thermotropic transition in PS membranes.
In conclusion, the present results indicate that Sevoflurane impairs the biophys-
ical properties of PS through perturbation of the lateral order of segregated
phases, compromising correct compression along the respiratory cycles.
[1] L. Malacrida et al. Am. J. Respir. Crit. Care Med.181;2010:A3631.
[2] L. Malacrida et al. Biophysical J. 100(3);2011:505a-506a.
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Gramicidin A (gA) channels, formed by trans-bilayer association of two non-
conducting subunits, have been used as probes to explore how changes in lipid
bilayer composition, including the adsorption of small molecules, alter lipid bi-
layer properties through measurements of gA channels’ appearance frequency,
lifetime, conductance, and gating. However, the molecular mechanism of the
channel association/dissociation remains an enigma. Because the gA channel’s
association/dissociation can be a multi-dimensional reaction coordinate prob-
lem, it also is challenging to computationally explore these mechanisms in
a fully atomistic system. As a first step, based on our previous molecular dy-
namics (MD) simulation systems of gA in DLPC, DMPC, DOPC, and POPC
bilayers, we have performed umbrella sampling MD free energy simulations
(MD/FES) of gA dissociation along the membrane normal (i.e., the Z axis).
In this presentation, the MD/FES results of gA dissociation in the four different
bilayers will be discussed in terms of (1) the resulting free energy profiles, (2)
gA subunits’ structure, orientation, and XY displacement, (3) the subunit-
subunit hydrogen bonding (number and pattern), (4) the pore water molecules’
distribution and (5) the bilayer properties (thickness, per-lipid surface area, lat-
eral compressibility, and order parameters) along the reaction coordinate.
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IgG2b antibodies are hypothesized to have more anti-phospholipid activity and
therefore more likely to enter tissues from the bloodstream. The group A strep-
tococcal conservative M protein sequence when injected into mice generates
a promiscuous IgG2b antibody referred to as mAb10F5. Streptococcal anti-
bodies are involved in latent streptococcal disorders including disorders which
require movement of antibody into the brain (basal ganglia; caudate/putamen or
CPu). Previously, our laboratory demonstrated the binding of streptococcal
mAb10F5 with CPu and with liposomes. To determine if mAb10F5 binding
to basal ganglia would occur in vivo and if binding with lipids is due to viru-
lence of the antibody or antibody subtype, rats were injected with either control
IgG2 antibodies or mAb10F5 and euthanized after 24, 48, or 72 hours. Brains
were harvested and immunofluorescence was used to analyze brain slices. Con-
trol IgG2 injected rats showed significantly less fluorescence in the CPu than
mAb10F5 injected rats at each of the time points (p<0.05). These findings re-
affirmed mAb10F5 as an anti-basal ganglia antibody. Fluorescent clouds were
visible in slices of brain acquired from mAb10F5 injected rats suggesting entry
of the antibody from the bloodstream but not in IgG2 injected controls. To eval-
uate an anti-phosphopholipid mode of antibody entry, mAb10F5 was examined
for anti-phospholipid activity using ELISA. MAb10F5 generated significantly
different curves for phosphotidylserine (PS) as compared to phosphotidylinosi-
tol (PI) (p<0.05). Though mAb10F5 displayed greater affinity to lipids (PI, PS
and cardiolipin were examined) in general when compared to IgG2 controls,
mAb10F5 was not significantly different from IgG2b when variation between
ELISAs was taken into account. Our findings support mAb10F5 as an anti-
basal ganglia antibody in vivo and anti-phospholipid antibody due in part to
its own virulence and in part to being an IgG2b subtype.
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